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LETTER OF TRANSMITTAL. 


U. S. DEPARTMENT Off AGRICULTURE, 
OFFICE OF EXPERIMENT STATIONS, 
Washington, D. C., October 23, 1894. 

Sir: Lhave the honor to transmit herewith, for publication as a Farmers’ Bulle- 
tin, an article on the nutritive value and pecuniary economy of foods, prepared by 
Prof. W. O. Atwater, pH. D., of Wesleyan University, special agent in charge of 
food investigations. This article has been prepared under that clause of the act of 
Congress making appropriations for this Department for the current fiscal year 
which provides funds ‘to enable the Secretary of Agriculture to investigate and 
report upon the nutritive value of the various articles and commodities used for 
human food,” with suggestions of less wasteful and more economical dietaries than 
those in common use. As this is the first of a series of popular bulletins on the 
nutritive value and economy of food which,this Office intends to prepare; it has 
been deemed wise to confine its scope to a careful definition of technical terms, 
tables and explanations showing the nutritive value of common food materials and 
the ways in which they may be.combined in dietaries on the basis of their actual 
value as food, and some general considerations concerning the pecuniary economy 
of food, with suggestions regarding wastes to be avoided. There are-of course great 
difficulties in the way of the clear and accurate popular presentation of the results 
of scientific research on so complex a subject as human nutrition, but it is believed 
that a careful perusal of this bulletin will at least enable the reader to see the rela- 
tion between the nutritive value and the cost of foods, and will greatly aid him in 
understanding the discussion of other phases of this subject in succeeding bulletins, 


Respectfully, 
A. C. TRUE, 


‘ Director. 
Hon. Cuas. W. DABNEY, JR., 
Acting Secretary. 
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FOODS: NUTRITIVE VALUE AND COST. 


THE NUTRIMENT IN FOOD AND HOW IT IS USED IN THE BODY. 


A quart of milk, three-quarters of a pound of moderately fat beef, 
sirloin steak for instance, and five ounces of wheat flour, all contain 
about the same amount of nutritive material; but we pay different 
prices for them and they have different values for nutriment. The 
milk comes nearest to being a perfect food. It contains all of the 
different kinds of nutritive materials that the body needs. Bread — 
made from the wheat flour will support life. It contains all of the 
necessary ingredients for nourishment, but not in the proportions best 
adapted for ordinary use. A man might live on beef alone, but it 
would be a very one-sided and imperfect diet. But meat and bread 
together make the essentials of a healthful diet. Such are the facts of 
experience. The advancing science of later years explains them. This 
explanation takes into account, not simply quantities of meat and bread 
and milk and other materials which we eat, but also the nutritive 
ingredients or “nutrients” which they contain. 


CHEMICAL COMPOSITION OCF FOOD MATERIALS—QUANTITIES OF 
NUTRIENTS. 


Edible portion and refuse—If the reader will take the pains to notice 
the next piece of beef that he has to carve for dinner he will observe, 
first of all, that along with the meat which is good to eat there is more 
or less of bone, which, except in so far as it may be used for soup, is of 
no value for food. If, however, the meat man has already cut out the 
bone, only the edible portion will be left. Beef, then, consists of edible 
portion and refuse. The same is true of fish, in which the bones and 
entrails and sometimes the skin are the refuse. In eggs there is a cor- 
responding distinction between the shells and the so-called “ meat.” 
The inside of the potato and the wheat flour are the edible portion, 
and the skin and bran are the refuse of the potato and wheat. 

If we weigh the whole meat, bone and all, to start with, and after. 
ward weigh bone and meat separately, we can easily calculate the 
percentages of refuse and edible portion. The proportions of refuse 
are from 8 to 10 per cent in a round of beef, about 14 per cent in eggs, 
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18 per cent in a leg of mutton, 40 per cent in chicken, and 50 per cent 
or more in some kinds of fish. In such food materials as milk, flour, 
and bread there is of course no refuse. 

Water and nutrients.—Meat freed from bone, milk, and flour all con- 
tain more or less water. This can be dried out by heating, as is done 
in the chemical analysis of food materials. T@e proportions of water in 
different food materials vary greatly. Ordinary flour contains about 
124 per cent, or one-eighth. The fatter kinds of meat have from 15 to 
50 per cent and the leaner meats from 50 to 75 per cent of water. One- 
third of the weight of bread and three-fourths of the weight of potatoes 
consist of water. The water in all these substances is precisely the 
same as any other water and has no more value for nutriment. 

The material which remains in the edible portion of the food after 
removal of the water is called by chemists “‘ water-free substance.” It 
includes all of the actually nutritive ingredients or nutrients of the food. 
The nutrients are of several kinds. They are commonly divided into 
four classes called protein, fats, carbohydrates, and mineral matters, 
Water permeates all parts of the body and is indispensable for nourish- 
ment, but the water of the food is not transformed in the body as are 
the protein, fats, and carbohydrates, and it is not usually taken into 
account in estimates of nutritive value. 

Protein.—Meat consists of lean and fat. Part of the fat is in large 
lumps, which can be easily separated from the lean. Indeed, we often 
eut out the fat of the meat which is served on our plates at the 
table and reject it. But a portion of the fat is in very fine particles 
diffused throughout the lean. Much of this finely divided fat is in 
particles so small as to be invisible to the naked eye, but it is possible 
to separate them very completely from the lean by processes of analy- 
sis common in the laboratory. After the water and the fat have been 
removed from the lean meat, the material which remains will contain a 
little mineral matter, which would be left as ash if it were burned; the 
rest consists chiefly of so called protein compounds. The protein is the 
chief nutritive constituent of fish and eggs as well as of lean meat. 
The albumen and casein of milk are also protein compounds. The 
gluten of wheat consists of protein compounds. These compounds 
occur in corn, beans, potatoes, and indeed all kinds of vegetable foods. 

One trouble in speaking of these substances is that they are known 
by so many different names. The terms “nitrogenous compounds,” 
“ albuminoids,” and “ proteids” are often applied to them. The first 
term is very proper, because the protein compounds contain the element 
nitrogen, which is not found in the other classes of nutrients. The term 
‘“albuminoids” comes from albumen, a substance familiar to us in the 
white of egg, and is applied to the compounds which are similar to 
albumen. Some writers prefer the word “proteids” for substances of 
this class, 
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Along with the muscle the meat contains tendon and cartilage, which 
are familiarly called gristle. These materials and the ossein, or “ani. 
mal matter” of bone, are very similar to gelatin (glue), and are changed 
to gelatin on heating with water. They are hence termed gelatinoids. 
The gelatinoids are the principal ingredients of tendon and similar 
tissues, while the albuminoids are the chief ingredients of muscle. 

There is still another class of nitrogenous substances in meat, which, 
though small in quantity, are very interesting. They are known in 
the chemical laboratory as creatin, creatinin, carnin, etc., and are 
grouped together as “ extractives,” because they are extracted from 
flesh by water. They are the chief constituents of beef tea and most 
meat extracts. 

The albuminoids and gelatinoids may be properly grouped together 
as proteids. It is customary to use the term protein to include 
albuminoids, gelatinoids, and extractives. 

Fat.—Fat is familiar to us in meat, from which we get it in the form 
of tallow and lard; in milk, from which it is obtained as butter; and 
in the various vegetable oils, such as olive oil, cotton-seed oil, and the 
oils of wheat and corn. Larger or smaller proportions of fat are found 
in most food materials. 

Jarbohydrates.—Potatoes, wheat, and corn contain large proportions 
of starch. Sugar cane and sorghum are rich in sugar. Starch and 
sugar are very similar in chemical composition and are called carbo- 
hydrates. Other carbohydrates are found in animals and plants, such 
as glycogen or “animal starch,” which is found in the liver, and cellu- 
lose, which occurs in plants. 

Ash.—The mineral matter, or ash, which is left behind when animal 
or vegetable matter is burned, consists of a variety of chemical com- 
pounds commonly called salts, and includes phosphates, sulphates, 
and ehlorides of the metals, calcium, magnesium, potassium, and sodium. 
Calcium phosphate, dr phosphate of lime, is the chief mineral constit- 
uent of bone. Common salt is chloride of sodium. 

These substances are separated from each other in the laboratory by 
various methods of analysis. The everyday handling of food materials 
also involves crude processes of analysis. 

We let milk stand; the globules of fat rise in cream, still mingled, 
however, with water, protein, carbohydrates, and mineral salts. To 
separate the other ingredients from the fat, the creamischurned. The 
more perfect this separation—i. e., the more accurate the analysis—the 
better will be the butter. Put a little rennet into the skimmed milk 
and the casein, called in chemical language an albuminoid or protein 
compound, will be curdled and may be freed from the bulk of the water, 
sugar, and other ingredients by the cheese press. To separate milk 
sugar, a carbohydrate, from the whey is a simple matter. One may 
see it done by Swiss shepherds in their Alpine huts. But farmers 
find it more profitable to put it in the pigpen, the occupants of which 




































are endowed with the happy faculty of transforming the sugar, starch, 
and other carbohydrates of their food into the fat of pork. ; 

The farm boy who on cold winter mornings goes to the barn to feed 
the cattle, and solaces himself by taking grain from the wheat bin and 
chewing it into what he calls “wheat gum,” makes, unknowingly, a 
rough sort of analysis of the wheat. With the crushing of the grain and 
the action of saliva in his mouth the starch, sugar, and other carbo- 
hydrates are separated. Some of the fat, i.e., oil, is also removed, and 
finds its way with the carbohydrates into the stomach. The tenacious 
gluten, whieh contains the albuminoids or protein and constitutes what 
he calls the gum, is left. When, in the natural order of events, the cows 
are cared for and the gum is swallowed, its albuminoids enter upon a 
round oz transformation in the boy’s body, in the course of which they are 
changed into other forms of protein, such as albumen of blood or myosin 
of muscle; or are consumed with the oil and sugar and starch to yield 
heat to keep his body warm and give him muscular strength for his 
work or play. 

What has been said of the ingredients of food may be briefly reca- 
pitulated as follows: 

Ordinary food materials, such as meat, fish, eggs, potatoes, wheat, 
etc., consist of— 

Refuse-—As the bones of meat and fish, shells of shellfish, skin of 
potatoes, bran of wheat, etc. 

Edible portion.—As the flesh of meat and fish, the white and yolk of 
eggs, wheat flour, etc. The edible portion consists of water and nutri- 
tive ingredients or nutrients. 

The principal kinds of nutritive ingredients are protein, fats, carbo- 
hydrates, and mineral matters. 

The water, refuse, and salt of salted meat and fish are called non- 
nutrients. In comparing the values of different food materials for 
nourishment they are left out of account. r 


CLASSES OF NUTRIENTS. 


The follewing are familiar examples of compounds of each of the four 
principal classes of nutrients: 


milk; myosin, the basis of muscle (lean meat); gluten of 
-<{ wheat, etc. 
Gelatinoids, e. g., collagen of tendons; ossein of bones; which 
yield gelatin or glue, etc. 

Meats and fish contain very small quantities of so-called ‘‘ extractives.” 
They include kreatin and allied compounds, and are the chief ingre- 
dients of beef-tea and meat-extract. They contain nitrogen, and hence 

| are commonly classed with protein. 

Fats, e. g., fat of meat; fat (butter) of milk; olive oil; oil of corn, wheat, etc. 
Carbohydrates, e. g., sugar, starch, cellulose (woody fiber), etc. 

Mineral matters, e. g., phosphate of lime, sodium chloride (common salt), etc. 


| ilk; mye e. g., albumen (white of eggs); casein (curd) of 
Proteids 


PROTEIN. 
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HOW FOOD IS USED IN THE BODY. 


Blood and muscle, bone and tendon, brain and nerve—all the organs 
and tissues of the body—are built from the nutritive ingredients of 
food. With every motion of the body, and with the exercise of feeling 
and thought as well, material is consumed and must be resupplied 
by food. In a sense, the body is a machine. Like other machines it 
requires material to build up its several parts, to repair them as they 
are worn out, and to serve as fuel. In some ways it uses this material 
like a machine; in others it does not. The steam engine gets its power 
from fuel; the body does the same. In the one case coal or wood, in 
the other food, is the fuel. In both cases the energy which is latent in 
the fuel—the potential energy, as it is called in scientific language—is 
transformed into heat and power. When the coal is burned in the fur- 
nace a part of its potential energy is transformed into the mechanical 
power which the engine uses for its work; the rest is changed to heat 
which the engine does not utilize and which, therefore, is wasted. The 
potential energy of the food is transformed in the body into heat and 
mechanical power. The heat is used to keep the body warm. The 
mechanical power is employed for muscular work. The material of 
which the engine is built is very different from that which it uses for 
fuel, but part of the material which serves the body for fuel also builds 
it up and keeps it in repair. Furthermore, the body uses its own sub- 
stance for fuei. This the steam engine can not do at all. The steam 
engine and the body are alike in that both convert the fuel into heat 
and mechanical power. They differ in that the body uses the same 
material for fuel as for building and also consumes its own material for 
fuel. In its use of fuel the body is much more economical than any 
engine. 

The body is more than a machine. We have not simply organs to 
build and keep in repair and supply with energy; we have a nervous 
organization; we have sensibilities and the higher intellectual and 
spiritual faculties, and the right exercise of these depends upon the 
right nutrition of the body. 

The chief uses of food, then, are two: (1) To form the material of the 
body and repair its wastes; (2) to yield heat to keep the body warm 
and muscular and other power for the work it has to do. In forming 
the tissues and the fluids of the body the food serves for building and 
repair. In yielding heat and power it serves as fuel. 

The different nutrients of food serve the body in different ways. 
The principal tissue formers are the protein compounds, especially the 
albuminoids. These make the flesh of the body. They build up and 
repair the nitrogenous materials, as the muscles and tendons, and sup- 
ply the albuminoids of the blood, milk, and other fluids. The chief 
fuel ingredients of the food are the carbohydrates and fats. These are 
either consumed in the body when the food is eaten or they are stored 
as fat to be used as occasion demands. 
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The albumen of eggs, the casein of milk and cheese, the gluten of 
wheat, the myosin of lean meat, and the other albuminoids of food are 
transformed into the albuminoids and gelatinoids of the body. Muscle, 
tendon, and cartilage are made of albuminoids. 

The albuminoids of food also serve as fuel. A dog can live on lean 
meat; he can convert it into muscle, heat, and muscular power. The 
gelatinoids of food, as the finer particles of tendon and the gelatin, 
which is dissolved out of bone and meat in making soup, though some- 
what similar to the albuminoids in composition, are not tissue formers. 
But they are used as fuel and hence are valuable nutrients. 

The albuminoids are sometimes called “flesh formers” or “muscle 
formers” because the lean flesh, the muscle, is made from them. 

The starch of bread and potatoes, and sugar, are burned in the body 
to yield heat and power. The fats, such as the fat of meat and butter, 
serve the same purpose, only they are a more concentrated fuel than the 
carbohydrates. 

The fats of the food are stored in the body. The body also trans- 
forms the carbohydrates of food into fat. This fat, and with it that 
stored from the fat of food, is kept in the body as a reserve of fuel in 
the most concentrated form. One chief use of the fat stored in the body 
is for fuel, to be drawn on in case of need. 

The different nutrients can to a greater or less extent do one another’s 
work. If the body has not enough of one for fuel it can use another. 
But while the protein can be burned in the place of fats and carbohy- 
drates, neither of the latter can take the place of the albuminoids in 
building and repairing the tissues. At the same time the gelatinoids, 
fais, and carbohydrates, by being consumed themselves, protect the 
albuminoids from consumption. 


THE FUEL VALUE OF FOOD. 


Heat and muscular power are forms of force or energy. The energy 
is developed as the tood is consumed in the body. It is measured in 
the laboratory by means of an apparatus called the calorimeter. The 
unit commonly used is the calorie, the amount of heat which would 
raise the temperature of a pound of water four degrees Fahrenheit. 

Taking ordinary food materials as they come, the following general 
estimate has been made for the average amount of heat and energy in 
1 pound of each of the classes of nutrients: 


Calories. 
Rar OORT OL OTNNOY nan 5 con ncs Ua alec ann acs cans eseeiae eames 1, 860 
Baie a ETE OE AEGON oo Se ln nea aie'n epee ee neate wale caweee sevaieeeienta cd 4, 220 
EDM POUNG OF CRLDORVOTAUES: «0:55. 52665. pects ceencscseweree sane 1, 860 


In other words, when we compare the nutrients in respect to their 
fuel values, their capacities for yielding heat and mechanical power, a 
pound of protein of lean meat or albumen of egg is just about equiva- 
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lent to a pound of sugar or starch, and a little over 2 pounds of either 
would be required to equal a pound of the fat of meat or butter or the 
body fat. 

Before the invention of matches, blacksmiths used to start their fires 
with iron heated by hammering. The heating of the iron was a case 
of the conversion of one form of energy into another. The muscular 
energy of the blacksmith’s arm was transformed into the mechanical 
energy of the descending hammer; when the hammer struck, the energy 
was imparted to the iron, where it was transmuted into heat, and the 
iron became red-hot. The energy came from the blacksmith’s food. 
Just how all the energy of the food is disposed of in the body, experi- 
mental science has not yet told us. But it is certain that part of it is 
converted into heat and part into the mechanical energy exerted by 
the muscles. Some of it may be transformed into electricity. 

There is no doubt that intellectual activity, also, is somehow depend- 
ent upon the consumption of material which the brain has obtained 
from the food, but just what substances are consumed to produce brain 
and nerve force, and how much of each is required for a given quan- 
tity of intellectual labor, are questions which the chemist’s balance 
and calorimeter do not answer. 

The coal and wood we burn, the plants we grow, the food we eat, and 
the reserve materials in our bodies are reservoirs of latent energy. 
The source of that energy is the sun. The science of later years is 
explaining how the energy of the sun warms and lights our planet; 
how it is stored in coal and petroleum and wood; and how it is trans- 
formed into the heat of the furnace, the light of the lamp, the mechan- 
ical power of steam, or into electricity and then into light or heat or 
mechanical power again. - The same energy from the sun is stored in 
the protein and fats and carbohydrates of food, and the physiologists 
to-day are telling us how it is transmuted into the heat that warms our 
bodies and into strength for our work and thought. 

What has been said above about the ways in which our food nour- 
ishes us may be briefly summarized as follows: 


WAYS IN WHICH FOOD IS USED IN THE BODY. 


Food supplies the wants of the body in several ways. It either— 

Is used to form the tissues and fluids of the body; 

Is used to repair the wastes of tissues; 

Is stored in the body for future consumption ; 

Is consumed as fuel, its potential energy being transformed into 
heat or muscular energy, or other forms of energy required 
by the body; or, 

In being consumed protects tissues or other food from con- 

sumption. 
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USES OF THE DIFFERENT CLASSES OF NUTRIENTS. 


Protein forms tissue (muscle, tendon, ete., ) 
and fat) and serves as fuel. 

Fats form fatty tissue (not muscle, etc.) 
‘and serve as fuel. 

Carbohydrates are transformed into fat 
and serve as fuel. J 
In being themselves burned to yield energy the nutrients protect 

each other from being consumed. The protein and fats of body tissue 

are used like those of food. An important use of the carbohydrates 
and fats is to protect protein (muscle, etc.) from consumption. 


All yield energy in form 
> of heat and muscular 
strength. 


DEFINITION OF FOOD AND FOOD ECONOMY. 


The views thus presented lead to the following definitions: (1) Food 
is that which, taken into the body, builds tissues or yields energy; 
(2) the most healthful food is that which is best fitted to the wants of 
the user; (3) the cheapest food is that which furnishes the largest 
amount’ of nutriment at the least cost; (4) the best food is that 
which is both most healthful and cheapest. 

We have, then, to consider the kinds and amounts of nutrients in 
different food materials, their digestibility, and the kinds and amounts 
needed for nourishment by people doing different kinds of work. 


NUTRITIVE VALUES OF DIFFERENT FOOD MATERIALS. 


The nutritive value of foods depends mainly upon the amounts and 
proportions of actually nutritive materials which they contain. Of 
course the digestibility and the ways in which they ‘agree and dis- 
agree” with different people are important factors of the nutritive 
value. We will consider first the chemical composition. 


COMPOSITION OF FOOD MATERIALS. 


Table A, page 26, gives the percentages of nutrients and the calories 
of energy found by analysis of specimens of different food materials. 
Chart 1, page 11, shows the composition of a smaller number, the nutri- 
ents, water, and refuse being indicated by bands, and the energy by 
black lines. 

In considering the table and chart it must be remembered that 
many of our food materials as they are bought in the market include, 
along with the edible portion, more or less of what is called refuse, 
like the bone of meat, the shells of eggs, and skin of potatoes. The 
table and chart show the composition of these materials as we buy 
them and also the composition of the edible portion. Materials like 
milk, flour, and bread have no refuse. 
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CHART 1.—COMPOSITION OF FOOD MATERIALS, 
Nutritive ingredients, refuse, and fuel value. 
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Codfish, dressed 


Mackerel, whole 








Salmon, whole 





Oysters, in shell 





Beef, round 


Beef, sirloin 


Mutton, leg 





Codfish 


Mackerel 
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Edible portion, without refuse. Materials as purchased, including refuse. 


Cows’ milk 
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Another important consideration is the amount of water in the edible 
portion of the food, as also may be seen in Table A. In general, 
animak foods contain the most water and vegetable foods the most 
nutrients, though potatoes and turnips are exceptions, the former being 
three-fourths and the latter nine-tenths water. Butter,on the other 
hand, though one of the animal foods, generally has ten or more per 
cent of water. The milk from which it is made is not far from seven- 
eighths water. Meats have more water in proportion as they have less 
fats, and vice versa, the fatter the meat the less the amount of water in it. 
Thus, very lean beef (the muscle of a lean animal from which the fat has 
been trimmed off) may have 78 per cent. of water and only 22 per cent 
of nutrients. The rather fat sirloin may have two-fifths, and very fat 
pork one-tenth or less of water. The flesh of fish is in general more 
watery than ordinary meats, that of salmon being five-eighths water, 
codfish over four-fifths, and flounder over six-sevenths. Flour and meal 
have but little water, and sugar when well dried has almost none. 

In examining the proportions of individual nutrients, protein, fats, 
and carbohydrates, the most striking fact is the difference between the 
meats and fish on the one hand and the vegetable foods on the other. 
The vegetable foods are rich in carbohydrates, like starch and sugar, 
while the meats have not enough to be worth mentioning. On the 
other hand, the meats abound in protein and fats, of which the vege- 
table foods usually have but little. Beans and oatmeal, however, are 
rich in protein, while fat pork has very little. 

In the first glance at a table like this people sometimes obtain a wrong 
impression. For instance, rice consists of about seven-eighths and 
potatoes only one-fourth nutritive materials. The first inference is that 
rice is more than three times as nutritious as potatoes. In one sense 
this is true; that is to say, a pound of rice contains more than three 
times as much nutrients as a pound of potatoes. But if we take enough 
of potatoes to furnish as much nutritive material as the pound of rice, 
the composition and nutritive value of the two will be just about the 
same. In cooking the rice we mix water with it,and may thus makea 
material not very different in composition from potatoes. By drying the 
potatoes they could be made very similar in composition and food 
value to rice. Taken as we find them, a pound of rice and 34 pounds 
of potatoes would contain nearly equal weights of each class of nutri- 
ents and would have about the same nutritive value. 

The fats have, weight for weight, about two and one-fourth times the 
potential energy of either the protein or the carbohydrates. Water has 
no potential energy. Hence the food materials which have the most 
fat and the least water have the highest fuel value. Butter and fat 
pork consist almost exclusively of fat. They lead the other food mate- 
rials in fuel value. Lard, suet, and olive oil have even less water, and 
hence exceed the butter in this respect. Oleomargarine (see Table A) 
has about the same composition, fuel value and food value, as butter. 
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The different kinds of meat differ even more in proportions of fat 
than one would suppose from their appearance. The figures given in 
these tables represent the averages of analyses thus far made of Amer- 
ican meats. Comparatively few samples have been analyzed, however, 
and probably future investigations will change these figures more or 
less. Indeed meats are so variable in composition that it is very diffi- 
cult to say just what are the average figures. Generally speaking, 
veal is the leanest and pork the fattest of ordinary meats. Mutton is 
apt to be a little fatter than beef. Of the different cuts of beef the loin, 
rump, and shoulder are among the leanest, while the ribs and flank are 
the fattest. Mutton and lamb furnish about the same amount of protein 
and have the same fuel value as the fatter cuts of beef. The loin is the 
fatter part of beef and mutton. This is especially the case with mut- 
ton, because the leaf fat is usually included with the loin as it is sold in 
the markets, while in the case of beef the tallow and suet, and in the 
case of swine the leaf lard, are cut out. Pork is so much fatter than 
the flesh of beef and mutton that even the strictly “lean cuts,” as the 
lean after the removal of the leaf is called, contain relatively as much 
fat as the fattest cuts of other meats. The case is similar with smoked 
ham, though the large proportion of fat is due in part to the loss of 
water in preparation. Among the prepared meats, canned corn beef, 
which is ordinarily cooked before canning, is worthy of especial notice. 
It has a large amount of both protein and fats. Like most other kinds 
of canned meats, the corned beef is free from bone. It furnishes more 
protein, pound per pound, than most kinds of fresh beef, and stands 
very high in fuel value. 

Chicken and turkey have less fat than the fatter meats. In spite 
of their large amount of refuse, bone, etc., they furnish quite large 
quantities of protein. 

Fish have in general so much refuse and the flesh contains so much 
water that the proportions of nutrients are smaller than in ordinary 
meats. The white-fleshed fish, as cod and haddock, have very little fat. 
Fish with darker meats, such as shad and mackerel, are rich in fats. 
Salmon has considerable fat and approaches beef in composition. The 
difference in composition between dry salt cod and fresh cod is due 
chiefly to the loss of water in the drying and salting. Many persons 
are surprised to learn that oysters have about the same proportions of 
nutrients as milk. Indeed, there is very little difference in the nutritive 
values of the two when estimated by the quantities of nutrients and 
energy. Milk is, however, more nearly a “ perfect” or “normal” food, 
if it is right to call any single food perfect or normal. Oysters are so 
richly prized because of their flavor. Cheese made of whole milk con- 
tains nearly all of the nutrients of the milk except the milk sugar, and 
hence comes very nearly being a concentrated form of milk. Cheese 
made of skim milk has less fat, and hence relatively more protein. 

Among the vegetable foods the chief differences to notice are the pro- 
portions of water and of protein. The quantities of water range from 
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90 per cent or more in beets and turnips to as lowas 10 per cent in some’ 
kinds of flour. In general, dry seeds, like wheat, corn, and beans, and 
the different kinds of flour and meal prepared from them, contain not 
far from one-eighth water and seven-eighths nutrients. Beans and peas 
contain the largest proportions of protein, and corn meal, potatoes, rice, 
turnips, and beets the least. Among the cereals wheat is the richest 
in protein. Doubtless this is one chief reason why it is so largely used 
for food. Oatmeal has rather more protein than wheat flour. 

The comparison of wheat bread with wheat flour is interesting. 
The chief difference in the composition of flour and bread is the pro- 
portion of water, which makes about one-eighth the weight of flour and 
one-third that of the bread. The average composition of wheat flour 
and the bakers’ bread made from it is about as follows: 


Comparison of flour and bread. 
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In making the bread, a little butter or lard, salt, and yeast, and con- 
siderable water, either by itself or in milk, are added to the flour. The 
yeast causes carbohydrates (sugar, etc.) to ferment, yielding alcohol 
and carbonic acid in the form of gas, which makes the dough porous. 
In the baking, the alcohol is changed to vapor and the carbonic acid is 
expanded, making bread still more porous, and both are mostly driven 
off. Part of the water escapes with them. The amount of sugar and 
other carbohydrates lost by the fermentation is not very large, gen- 
erally from 14 to 2 per cent of the weight of the flour used. With 
increase in the proportion of water in the bread as compared with the 
flour the proportion of nutrients is diminished, but the addition of 
shortening and salts brings up the fat and minerals in the bread, so 
that the proportions are larger thanin the flour. In practice 100 pounds 
of flour will make from 133 to 137 pounds of bread, an average being 
about 136 pounds. 

Flour, such as is used by bakers, is now purchased in the Eastern 
States at not over $4 per barrel. This would make the cost of the 
flour in a pound of bread about 14 cents. Allowing one-half cent for 
the shortening and salt, which is certainly very liberal, the materials 
for a pound of bread would cost not more than 2 cents. Of course 
there should be added to this the cost of labor, rent, interest on invest- 
ment, expense of selling, etc., to make the actual cost to the baker. 

Very few accurate weighings and analyses of bakers’ bread have been 
made in this country, so far as I am aware, but the above statements 
represent the facts as nearly as I have been able to obtain them. 
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The average weight of a number of specimens of 10-cent loaves 
purchased in Middletown, Conn., was 14 pounds. This makes the price 
to the consumer 8 cents per pound. The price of bread and the size ot 
the loaf are practically the same now as when fiour cost twice as much. 

The cost of bakers’ bread is a comparatively small matter to the per- 
son who only buys a loaf now and then, but in the Eastern States and 
in the larger towns throughout the country many people, and especially 
those with moderate incomes and the poor, buy their bread of the baker. 
Six cents a pound, or even half that amount, for the manufacture and 
distribution seems a very large amount. 

In the largecities competition has made bread much cheaper, but even 
there the difference between the cost of bread to the well-to-do family 
who bake it themselves and to the family of the poor man who buys it 
of the baker is unfortunately large. 


THE DIGESTIBILITY OF FOOD. 


“ We live not upon what weeat, but upon what we digest.” Inother 
words, the value of food for nutriment depends not only on how much 
of nutrients it contains, but also upon how much of these the body 
digests and uses for its support. 

By digestibility of food several different things are, or may be, 
meant. Some of these,as the ease with which a given food material 
is digested, the time required for the process, the influence of different 
substances and conditions on digestion, and the effects upon health and 
comfort are so dependent upon the peculiarities of different individuals, 
and are so difficult of measurement as to make the laying down of hard- 
and-fast rules impossible. For our present purpose, the most important 
factor is the amount digested. This, fortunately, is more easy to deter- 
mine. Understanding by the digestibility of a food the proportions of 
each of the nutrients which can be actually digested by healthy persons, 
the question can be answered more or less accurately by experiment. 

Briefly expressed, the method consists in weighing and analyzing both 
the food consumed and the solid excrement. Since the latter represents 
the amount of food undigested and unassimilated, the difference is 
taken as the amount digested. A large number of such tests of the 
digestion of feeding stuffs by domestic animals have been made in 
European, and of late in American, experiment stations. The number 
of experiments upon the digestibility of food of manis small. Searcely 
more than a hundred reliable series have been reported. ‘The very large 
majority of them have been made in Germany, most of tiem with 
healthy men. 

The results may be briefly summarized as follows: 

(1) The protein of our ordinary meats, fish, and milk is very readily 
and completely digested. The protein of vegetable foods is much less 
completely digested than that of animal foods. Of that of potatoes, 
whole wheat, and rye flour one-fourth, or even one-third, may escape 
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digestion, and thus be useless for nourishment. Roughly speaking, 
one-sixth or one-seventh of the protein of wheat flour, corn meal, beans, 
and peas may be assumed to be undigested when cooked and eaten in 
the usual way. 

(2) Much of the fats of animal food may at times fail of digestion. 
This 1s presumably true of vegetable fats, but the quantities are in 
general so small that the determinations of the proportions digested 
are not very accurate. The experiments thus far made imply that per- 
haps 5 per cent of the fat of meats, eggs, milk, butter, oleomargarine 
and lard will escape digestion as they are ordinarily eaten. 

(3) The carbohydrates, which make up a large part of vegetable food, 
are in general very completely digestible. The crude fiber, or cellulose, 
is an exception, but the quantities of this in the materials used for the 
food of man are too small to be of importance. Sugar is believed to be 
completely digested. This is assumed to be the case with the sugar of 
milk. The other carbohydrates of animal foods are very small in amount. 

(4) The animal foods have in general the advantage of the vege- 
table foods in digestibility in that they contain more protein and that 
their protein is more digestible. 

(5) The quantity digested appears to be less affected by flavor, fla- 
voring materials, and food adjuncts, and to differ less with different per- 
sons than is commonly supposed. 

One important thing to remember is that the food we digest is not 
always utilized to the best advantage. Different people differ greatly 
in this respect. One man may be able to do a large amount of work 
and another very little when both have the same diet and digest the 
same amounts of nutrients from it. One person will grow fat upon 
an amount of digested material with which another will not gain in 
weight at all. The getting of the most good from food is not so much 
a matter of digestion as of making use of what is digested. 


THE FITTING OF FOGD TO THE NEEDS OF THE BODY. 


In the adjusting of diet to the demands of the body, the important 
matter 1s to provide enough protein for the building and repair of tissue 
and enough energy to keep it warm and do its work. Considering the 
body as a machine, there must be material to make it and keep it in 
repair and fuel to supply heat and power. If there is not food enough 
or the nutrients are not in the right proportions, the body will be 
weak in its structure and inefficient in its work. So, likewise, if there 
is too much, damage to health will result. 

While this 1s true as a general principle, and while this principle is 
the fundamental one in food economy, there are many modifications in 
detail, not as many as there are different persons and different kinds 
of food to be fitted to their peculiarities of digestion and assimilation, 
but still very many. 

Thus, people in poor health or with weak digestion or with certain 
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peculiarities of the nutritive system, are often obliged to be very par- 
ticular in the selection of their food. A man who can ordinarily “eat 
anything ” may be forced, in illness, to live on gruel or beef tea. The 
numerous food preparations for people with weak digestion are made 
in response to an actual and pressing need of partially digested, or at 
least of easily digestible, nutriment. Of the meat extracts in the market 
some contain very little and others practically no material which builds 
tissue or yields energy. In other words they have little real nutriment 
and sometimes almost none. They are as much medicine as food, but 
often their value is inestimable. 

There are people who, because of some peculiarity of the alimentary 
system, are debarred from using foods which for people in general are 
most wholesome and nutritious. Some persons can not endure eggs, 
others suffer if they take milk, others have to avoid certain kinds of 
meat, and others suffer nausea or severe pain if they eat fruits which 
are generally agreeable to the taste and healthful in their effect. But 
these are exceptions. 

In such matters we are apt to be impressed by the exception rather 
than the rule. It is nevertheless true for a great majority of people— 
for nearly every one who isin good health and uses the ordinary stand- 
ard, wholesome foods—that a healthful diet is that which supplies the 
quantities of nutrients which the body requires. 

Of course there is a great difference in the requirements of different 
people. The kinds and amounts of food best fitted for nourishment 
vary not only with sex, age, size, occupation, and climate, but also with 
the peculiarities of the individual. But it is possible in a general way 
to estimate the amounts of actual nutrients needed on the average by 
people of different classes and occupations. 


DIETARIES AND DIETARY STANDARDS. 


As the outcome of a great deal of observation and experiment, nearly 
all in Europe, standards have been proposed for the amounts of nutri- 
ents and energy in the daily food required by different classes of people. 
Those of Prof. Voit, of Munich, Germany, are most commonly accepted 
by specialists in Europe. Voit’s standard for a laboring man at mod- 
erately hard muscular work calls for about 0.25 pound of protein and 
quantities of carbohydrates and fats sufficient, with the protein, to 
yield 3,050 calories of energy. Taking into account the more active 
life in the United States, and the fact that well-nourished people of 
the working classes here eat more and do more work than in Europe 
and in the belief that ample nourishment is necessary for doing the 
most and the best work, I have ventured to suggest a standard with 
0.28 pound of protein and 3,500 calories of energy for the man at mod- 
erate muscular work. 
7940—No, 23-——2 
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TABLE 1.—American and Eufopean dietaries and dietary standards. 


[Quantities per man per day.] 












































| Nutrients. Nutri 
Dietaries. | Garkole.| = tive 
| Protein. Fats. | dentan | ‘| ratio.* 
! 
American (Massachusetts and Connecticut). | 
Lbs. Lbs. | Lbs. | Cal. 1: 

Family of carpenter in Middletown, Conn......... Ruears 25 . 28 -76 | 3,055 5.5 
Family of glass-blowers in East Cambridge, Mass...... . 0. 23 0. 29 1.06 | 3,590 8.2 
Boarding house, Lowell, Mass.; boarders, operatives in 

MOTE SIIED 5.50 aan olen nee ceonesbisecesincscnsiviccsnwecses 29 44 1.21 | 4,650 7.6 
Boarding house, Middletown, Conn. i§ Food purchased... . 28 41 | 94) 4,010 6.8 

well-paid machinists, etc., at mod- 

DUNE NIGER hc ons. saccet os Cees paacne t Food eaten....-... 23 . 34 | -84 | 3,490 7.3 
Blacksmiths, Lowell, at hard work .........-...-.-.------ .44 . 67 1.7 6, 905 7.4 
Brickmakers, Massachusetts; 237 persons at very severe | 

REAL Series pices oetnne reas tana sare nsiancics:, A sae mcnne t's . 40 81 2.54, 8,850 1l 
Mechanics, ete., in Massachusetts and Connecticut; | | 

average of 4 dietaries of mechanics atsevere work.... 48 . 65 | 1.65 6,705 6.6 
Average of 20 dietaries of wage-workers in Massachu- | 

NUNN COO OCOOS i500 o.o0 Sins wo dnc nck ou wnee sacesos dc . 34 .50 1.38 | 5,275 7.5 
Average of 5 dietaries of profe sional ¢ Food purchased. . . 30 . 36 | 1.12; 4,140 6.6 

men and college students in Mid-< | | 

MPR WE OOM. «nin veins occcd ooh ecm ( Food eaten....... .27 34 1.08 | 3,925 | 6.6 

European (English, German, Danish, and Swedish). | 
Well-fed tailors, England, Playfair ....................-.. | 29 09 1.16 | 3,055 4.7 
Hard-worked weavers, England, Playfair - - | . 34 . 09 1.37 | 3,570 4.8 
Blacksmiths at active labor, England, Playfair........... | .39 .16 1.47 4,115 4.7 
Mechanic, Munich, 60 years old, in comfortable circum- 

minmces; Light Work, POrster... ... ccc cs ccr en ceeccssces . 26 15 76 | 2,525 4.3 
Well-paid mechanics, Munich, Voit ee 34 -12 1.06 | 3,085 4 
Carpenters, coopers, locksmiths, Bavaria; average of 1 

Rh MEER oan svn oa ate cae So aw a enk es Usicaeiajn soe ute .27 . 08 1.28 ; 3,150 5.3 
Miners at severe work,' Prussia, Steinheil ................ . 30 . 25 1.40 4,195 6.7 
Brickmakers (Italians), Munich, diet mainly maize meal 

and cheese, severe work, Ranke...........-.--.+-------- 87 . 26 1.49 4, 540 5.6 
German army ration, peace footing ...... hanes 25 . 09 1.66 | 2,800 5 
German army ordinary ration, war footing. - -- .30 13 1. 08 3, 095 | 4.6 
German army extraordinary ration, in war........-...-.. .42 | . 10 1.49 | 3,985 | 4.1 
University professor, Munich; very little exercise, Ranke. 22 | . 22 -53 | 2,325 4.7 
EW VOR, MAUNICK, WOPKtOr .<. 25. -scccenoce senscossescccece -18 | - 28 -49 | 2,400 | 6.3 
Physician, Munich, Forster...............-- - 28 | -20 -80 | 2,830 | 4.4 
Physician, Copenhagen, Jurgensen . 30 | 81 .53 | 2,835 4.1 
Average of 7 dietaries of professional men and students, | 

Germany, Denmark, and Sweden .............s00-0+-+- 25 22 -63 | 2,670 | 4.7 

| | 

Dietary standards. | | 

| | 
Adult in full health, Playfair........ pudeescsars paneuaeces . 26 sid 1.17 | 3,140 | 5.5 
Active laborers, Playfair anu . 34 16 | 1.25 | 3,630 4.7 
Man at moderate work, Moleschott..........---.--.------ .29 .09 | 1.21, 3,160 4.9 
NEE ME MOMOLOUO WORK, VOIG. 6 5. cececuwccccscccecesesss . 26 .12 | 1.10 | 3,055 5.3 
EE EE eee . 32 . 22 -99 | 3,370 4.7 
Man with little physical exercise, Atwater we -20 - 20 | -66 2,450 5.5 
Man with light muscular work, Atwater ..............-- «a 22 -77 | 2,800 5.7 
Man with moderate muscular work, Atwater...-.-.....-.. . 28 . 28 .99 3,520 5.8 
Man with active muscular work, Atwater aa 33 | 33 1.10 4,060 5 6 
Man with hard muscular work, Atwater. ...............- | . 39 | . 55 | 1.43 5,700 6.9 

| 


*The nutritive ratio is the ratio of the protein to the sum of all the other nutritive ingredients. 
The fuel value of the fat is two and a quarter times that of the protein and carbohydrates. In calcu- 
lating the nutritive ratio the quantity of fats is multiplied by two and one-fourth. This productis 
added to the weight of the carbohydrates. The sum divided by the weight of the protein gives the 
nutritive ratio. Materials with large amounts of fats or carbohydrates and little protein, like fat 
meats or potatoes, have a ‘‘wide”’ nutritive ratio. Those with a large amount of protein as com 
pared with the carbobydrates and fats, like lean meat, codfish, and beans, havea “narrow” nutritive 
ratio. Im other words, the materials rich in tissue-forming substances have a narrow, and those with 
a large preponderance of fuel materials have a wide, nutritive ratio. This is an important matter iv 
the adjusting of food to the demands of the body. 

A well-balanced diet is one which has the right ratio of protein to the fats and carbohydrates <A 
relative excess of the tissue formers makes the ratio narrow, while an excess of the fuel ingredients 
makes an overwide ratio in the diet. Either of these errors is disadvantageous. Our food materials 
an‘lour diet are apt to have too wide a nutritive ratio. In other words, we consume on the whole 
relatively too little protein and too much of the carbohydrates and fats. 
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Just what compounds in food are needed for the nutriment of the 
brain physiological chemistry has yet to tell us, but itis certain that 
people with little muscular exercise require less food than those who 
labor. Well-to-do professional men and students in Europe with less 
muscular exercise than mechanics have been found to be well nourished 
with an average of 0.23 pound of protein and 2,700 calories of energy. 
In the cases observed in the United States the amounts eaten by pro- 
fessional men have been much larger. 

The figures of Table 1, which are taken from a large number reported 
by different investigators, will serve to show how the actual dietaries of 
people of different classes at home and abroad compare with the stand- 
ard dietaries which have been proposed as the result of observations 
and experiments. The figures for European dietaries are mostly by 
Voit and his followers in Germany, and by Playfair in England; the 
American figures are by the writer and his associates; all are based 
upon the observations of actual dietaries. 

The dietary standards of the same table are intended to represent 
the average needs as nearly as they can be estimated from the data 
now at hand. Much more inquiry will be necessary to make them as 
reliable as is to be desired. 


CALCULATION OF DAILY DIETARIES. 


On the basis of the standards for dietaries given on page 18, various 
combinations of food materials for daily dietaries may be made by cal- 
culations from Table A (p. 26). Thus if a dietary for a man at moder- 
ately hard muscular work is to be made up of round beefsteak, butter, 
potatoes, and bread, it may be calculated as follows: 

















Pro- | Calo- | Pro- | Calo- 
tein. | ries. || tein. | ries. 
ee z= |——— 
Pounds. | 7 | Pounds. 
Round steak.| 1 pound contains..; .18 855 | Round steak) 13 ounces contain./ .14 | 695 
Lo are 1 pound contains..| .01 3, 615 Sutter...... 3 ounces contain..|........ | 680 
Potatoes. ---. 1 pound contains..| .019 325 || Potatoes....| 6 ounces contain.| .02 | 320 
Wheat bread.| 1 pound contains../ .088 | 1,280 | Wheatbread| 22 ounces contain.| .12 | 1,760 
Total .......| 28 3, 455 


| Standard for man | 
at moderate | 
muscular work .|_ . 28 3, 500 








A number of different dietaries calculated in this way are given on 
pages 29-31. 
PECUNIARY ECONOMY OF FOOD. 


The cost of food is the principal item of the living expenses of most 
people. The results of investigations into the cost of living of people 
with different incomes in Massachusetts, in Great Britain, and in Ger- 
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many, made by the Massachusetts Bureau of Statistics some years ago, 
are summarized in the following table: | 


TABLE 2.—Percentage of family income expended for subsistence. 














| Amount ex- | Percent | 
| Face pended for [Percent 
r food. | for food. 
bis 5 atin | 
GERMANY. | 
NIINEE 6 iciaes naae ese Oa cnbdsen ave ece eA esos Se weeees $225 to $300 $140 to $186 | 62 
EN MON 6203055) n5 asia one dawcie bk Fap'aaic'cwkee scenes -.| 450 to 600 248 to 380 | 55 
BUPGRY CALOMIMMUBTI OOD « < o:2 555 <2 on cn cecinns cnsscncdeccesesecs 750 to 1,100 375 to 550 | 50 
GREAT BRITAIN. 
Workingmen 500 255 51 
Workingmen 350 to 400 224 to 256 64 
DPC. Savi aidcmosscanibeabies dees Kania sukaken en new hin wot 450 to 600 284 to 378 63 
BUTE A algatien ca icwicere' acme ----| WOto 750 360 to 450 60 
Rs ieehads aisnn as wead .-.-| 750 to 1, 200 420 to 672 56 
NE eis ba cage dny Mave hb eM abun raele Sag eeTaemer .| Above 1, 200 612 51. 








In parts of the West and South where food is very cheap its cost in 
proportion to other expenses is less, and sometimes falls a little helow 
half the income. 

The large majority of families in this country are said to have not 
over $500 a year to live upon. On the average more than half of this 
goes, and must go, for food. The cost of preparing food for the table, 
rent, clothing, and all other expenses must be provided from the 
remainder. 

These statements apply less accurately to farmers than to the inhab- 
itant<s of the larger towns, but, although the farmer produces much of 
his food, yet, taking everything into account, the expense for nutri- 
ment is large even for him. 

Although the cost of food makes so large a part of the whole cost of 
living, and although the health and strength of all are so intimately 
connected with and dependent upon their diet, yet even the most intel- 
ligent people know less of the actual uses and values of their food for 
fulfilling its purposes than of almost any other of the necessities of life. 


CHEAP VS. DEAR FOOD. 


The cheapest food is that which supplies the most nutriment for the 
least money. The most economical food is that which is the cheapest 
and at the same time best adapted to the wants of the eater. The 
maxim that “the best is the cheapest” does not apply to food. The 
best food in the sense of that which is the finest in appearance and 
flavor and which is sold at the highest price is not generally the 
cheapest, nor is it always the most healthful or economical. Yet very 
many people seem to think that they must have this sort of food, and 
that to economize by using anything inferior in quality or cheaper in 
price would be a sacrifice of both dignity and principle. 

Mr. Lee Meriwether, who has given much attention to this special 
subject, cites a case in point, that of a coal laborer who boasted: “ No 
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one can say that I do not give my family the best of flour, the finest of 
sugar, the very best quality of meat.” He paid $156 a year for the 
nicest cuts of meat, which his wife had to cook before 6 in the morn- 
ing or after half past 6 at night, because she worked all day in a 
factory. When excellent butter was selling at 25 cents a pound he 
paid 29 cents for an extra quality. Hespent only $108 a year for cloth- 
ing for his family of 9, and only $72 a year for rent in a close tenement 
house, where they slept in rooms without windows or closets. He 
indulged in this extravagance in food when much less expensive food 
materials, such as regularly come upon the tables of men of wealth, 
would have been just as nutritious, just as wholesome, and in every 
way just as good, save in its gratification to pride and palate. He was 
committing an immense economic blunder. Like thousands of others, 
he did so without understanding at all that it was a blunder. 

Just here is one great difficulty: the lack of information regarding the 
nutritive values of foods. Even those who wish and try to economize 
in their purchase and use of food do not understand how. They care- 
fully consult the prices, but have in general very vague ideas about 
values for nourishment as compared with cost. Persons who are 
exceedingly economical in purchase of clothing and in other expendi- 
tures do not, and in many instances can not, practice intelligently the 
same economy at the markets. Frequently people pay from $1 to $2 
a pound for the protein of the meat and other animal foods they use, 
when it might be obtained in forms equally wholesome and nutritious 
for 15 to 50 cents per pound. The food thus purchased is apt to supply 
some of the nutrients in excessive amounts as well as at needlessly 
high costs, while it furnishes others in insufficient quantities or in 
unfitting forms and in uneconomical ways, and only too often a large 
part of it finds its way into the drain or the garbage barrel instead of 
being utilized for nourishment. The difficulty is that in comparing 
different food materials with respect to their cheapness or dearness we 
are apt to judge them by the prices per pound, quart, or bushel, with- 
out much regard to the amounts or kinds of actual nutrients which they 
contain. 

Of the different food materials which the market affords, and which 
are palatable, nutritious, and otherwise fit for nourishment, what ones 
are peculiarly the most economical? There are various ways of com- 
paring food materials with respect to the relative cheapness or dearness 
of their nutritive ingredients. One, and perhaps the best, consists in 
comparing the nutrients obtained for a given sum in different materials. 
Estimates of the amounts of nutrients that could be purchased for 25 
cents at the rates named are given in Table B (p. 28), and graphically 
shown in Chart 2 (p. 22). The calculations are based upon the analy- 
ses in Table A (p. 26), 
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CHarT 2.—PECUNIARY ECONOMY OF FOOD. 


Amounts of actually nutritive ingredients obtained in different food materials for 25 cents. 


[Amounts of nutrients in pounds. Fuel value in calories.] 


Protein. Fats. Carbohydrates. Fuel value. 
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Beef, sirloin .......--------- 25.0 
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Mutton, leg........-...--...| 22. 0} 








Ham, sthoked............... 





Salt pork, very fat 
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Mackerel, salt .............. 12 
Oysters, 35 cents quart ..... 118. 0 
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Milk, 7 cents quart ......... 3. 5) 
Cheese, whole milk ......... 15.0 
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Wheat bread 
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The figures of Table B tell their story so plainly that they need very 
little comment. <A quarter of a dollar invested in the sirloin of beef at 
22 cents per pound pays for one and one-seventh pounds of the meat 
with three-eighths of a pound of actually nutritive material. This 
would contain one-sixth of a pound of protein and one-fifth of a pound 
of fat, and supply 1,120 calories of energy. The same amount of money 
paid for oysters at the rate of 50 cents per quart brings two cunces of 
actual nutrients, an ounce of protein, and 230 calories of energy. But 
in buying wheat flour at $7 a barrel, the 25 cents pay for six and a 
quarter pounds of nutrients, with eight-tenths of a pound of protein 
and 11,755 calories of energy. 

The price of food is not regulated solely by its value for nutriment. 
Its agreeableness to the palate or to the buyer’s fancy makes a large 
factor of the current demand and market price. There is no more 
nutriment in an ounce of protein or fat of the tenderloin of beef than 
in that of the round or shoulder. The protein of animal food does, 
however, have an advantage over that of vegetable foods. Animal 
foods, such as meats, fish, milk, and the like, gratify the palate in ways 
which most vegetable foods do not, and, what is perhaps of still greater 
weight in regulating the actual'usage of communities by whose demand 
the prices are regulated, they satisfy a real need by supplying protein 
and fats, which vegetable foods lack. 

People who can afford it, the world over, will have animal foods, and 
will compete with one another in the prices they give for them. In 
general, the animal foods are more easily and completely digested than 
vegetable. There is doubtless good ground for paying somewhat more 
for the same quantity of nutritive material in the animal food. 

For persons in good health the foods in which the nutrients are most 
expensive are like costly articles of adornment. People who can well 
afford them may be justified in buying them, but they are not econom- 
ical. 

WASTE OF FOOD. 

We waste food in two ways. We throw away a great deal, and 
many of us eat more than we need. That which is thrown away in 
the form of kitchen and table refuse does no harm, and in so far as it 
is used for feeding animals, or, in the case of fat, for making soap, it 
is not an absolute loss. That which we consume in excess of our needs 
is worse than wasted, because of the harm it does to the health. 

In connection with studies of dietaries by the author and associates in 
New England, some observations have been made which bear upon this 
prevalent habit of throwing away valuable food. Thus, in the dietary 
of a carpenter 7.6 per cent of the total-food purchased was left in the 
kitchen and table wastes. The total waste was somewhat worse than 
this proportion would imply, because it consisted mostly of the protein 
and fats, which are more costly than the carbohydrates. The waste 
contained about one-tenth of the total protein and fat, and only one 
twenty-fifth of the total carbohydrates of the food; or, to put it in 
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another way, the food purchased contained nearly 10 per cent more 
protein, 12 per cent more fat, and 5 per cent more carbohydrates than 
were eaten; and, worst of all, the wasted protein and fats were mostly 
from the meats, which supplied them in the costliest form. 

From the statistics of the amounts and composition of the table and 
kitchen wastes of a boarding house at Middletown, Conn., it appears 
that these contained one-ninth of the whole nutritive material of the 
food purchased. They included one-fifth of the protein and fats and 
one-twentieth of the carbohydrates. Here again the rejected portions 
were mostly from the meats. Except in so far as parts of the waste 
were fed to chickens or possibly used for soap, it was simply thrown 
away. The boarding house was a very good one, the mistress was 
counted an excellent housekeeper, and the boarders were mechanics 
and other thrifty and industrious people with only moderate incomes, 

In the studies of dietaries of students’ clubs in Middletown it was 
necessary to determine the weight and composition of the rejected por- 
tion of meats. In buying meat in the retail markets in this region it 
is a common practice to have the bone and considerable of the fat cut 
out and left. In thus removing the “trimmings” the butcher is apt to 
cut out considerable else than the bone and fat. In a piece of roast 
beef weighing 16 pounds, the “ trimmings,” which consisted of the bone 
and meat cut out with it, and which were left for the butcher to sell to 
the soap man or get rid of as he might otherwise choose, weighed 
44 pounds, so that 114 pounds of meat went to the consumer, who, of 
course, paid for the whole. The butcher said that he sold this sort oftbeef 
largely to the ordinary people of the city—mechanics, small tradesmen, 
and laborers; that many of his customers preferred not to take the 
“trimmings;” and that they were not exceptionally large in this case, 
either in amount or in proportion of meat and bone, for that cut of 
beef, which was the ‘“‘rib roast.” Inquiries of other meat men brought 
similar information. 

The 4$ pounds of “trimmings” consisted of, approximately, 24 
pounds of bone and 4 pound of tendon (“ gristle”), which would make 
a most palatable and nutritious soup, and 1? pounds of meat, of which 
1 pound was lean and # pound fat. It is estimated that the nutritive 
materials of meat thus left unused, saying nothing of the bone and 
tendon, contained some 15 per cent of the protein and 10 per cent of the 
potential energy of the whole. The price of the beef was $2.24. Assum- 
ing the nutritive value of the ingredients of the “ trimmings ” to be 124 
per cent of the whole, 28 cents worth of the nutritive material, besides 
the bone and tendon, was left at the butcher’s. 

The common saying that “the average American family wastes as 
much food as a French family would live upon” is a great exaggeration, 
but statistics show that there is a great deal of truth init. Even in 
some of the most economical families the amount of food wasted, if it 
could be collected for a month or a year, would prove to be very large, 
and in many cases the amount would be little less than enormous. 








WIAA 





—- _ - 2S eS eS CUCU 


ws 


wa Ww ee Vw Se ST 6° 


Oo~ = 


or ™ ~ 


oe ey | YW 


Oo 


BZ 


WilhA 





25 


We endeavor to make our diet suit our palate by paying high prices 
in the market rather than by skillful cooking and tasteful serving at 
home. We buy more than we need, and what makes the matter worse, 
it is frequently those who most need to save that are the most wasteful. 

The remedy for the evil so far as it applies to the chief item of our 
living expenses, our food, must be sought in two ways—in an under- 
standing of the elementary facts regarding food and nutrition, and the 
acceptance of the doctrine that economy is not only respectable, but 
honorable. 

FOOD AND HEALTH. 


The studies of dietaries thus far made are not sufficient for entirely 
reliable inferences regarding the eating habits of the people at large. 
The total number of dietaries examined is only a little over one hundred. 
They have been confined mostly to New England; only a small number 
of the examinations have been made with the needed accuracy; and it is 
worth noting that the ones in which the amounts and composition of the 
food have been most accurately determined are for the most part the 
ones in which the quantities were smallest, although some of the largest 
of the figures obtained were thought to represent very nearly the actual 
quantities. 

Taking the results as they are, they very decidedly confirm the gen- 
eral impression of hygienists that our diet is one-sided and that we eat 
toomuch. The food which we actually eat, leaving out of account that 
which we throw away, has relatively too little protein and too much 
fat, starch, and sugar. Thisis due partly to our large consumption of 
sugar and partly to our use of such large quantities of fat meats. The 
quantities of fat in the European dietaries, cited on page 18, range 
from 1 to 5 ounces per day, while in the American the range is from 4 
to 16 ounces. In the daily food of well-to-do professional men in Ger- 
many, amply nourished, the quantity of fat is from 3 to 45 ounces per 
day; while in the dietaries of Americans in similar conditions of life it 
ranges from 5 to 74 ounces in the food purchased. The quantities of 
carbohydrates in the European dietaries range from 9 to 24 ounces, 
while in the corresponding American dietaries the carbohydrates were 
from 24 to 60 ounces. 

In the American dietaries the ratio of fuel ingredients to one part 
of protein ranges from 6.6 to 8.2, and even higher. In the European 
dietaries of well-nourished people and in the dietary standards which 
express the average needs according to the teachings of the best physio- 
logical observations, it is from 4.1 to 6, or thereabouts. The rejection 
of so much of the-fat of meat at the market and on our plates at the 
table is not mere willfulness. It is in obedience to nature’s protest 
against a one-sided and excessive diet. 

How much harm is done to health by our one-sided and excessive 
diet no one can say. Physicians tell us that it is very great. Of the 
vice of overeating, as practiced by the well-to-do classes, in Eng- 
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land especially, Sir Henry Thompson, a noted English physician and 
authority on this subject, says: 

‘‘T have come to the conclusion that more than half the disease which 
embitters the middle and latter part of life is due to avoidable errors 
in diet, * * * and that more mischief in the form of actual disease, 
of impaired vigor, and of shortened life accrues to civilized man 
* * * in England and throughout central Europe from erroneous 
habits of eating than from the habitual use of alcoholic drink, con- 
siderable as I know that evil to be.” 


APPENDIX. 


Table A gives the proportions of ingredients in a number of food 
materials as found by analysis of specimens collected for the most part 
in New York and New England markets. They will doubtless be mod- 
ified by the results of future and more numerous analyses. 

The figures of Table B are obtained from Table A, as stated on 
page 21. The range of prices of the same materials is little if any wider 
than actually exists at present. 

The calculations of Table D are made as explained on page 19. It 
will be observed that they conform to the dietary standard on page 28, 
for a ‘man at moderately hard muscular work.” 


TABLE A.—Composition of different food materials. 
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Edible portion. 














| Refuse | en aeons oe 
(bones, Nutrients. | 
Food materials. a : — 8 F ae 
she Water | . Mine tall “ear 
y r Pro , Carbo- | | of 1 
oP | Total. | tein. | Fat hydrates.| = | pound. 
fee 
Animal foods, as purchased. | | | | 
Beef: Per ct.| Per ct. | Per ct.| Per et.| Per ct.| Per et | Perct,| Cal. 
PEE ght ckwdiecdéinncedmenes 20 49. 6 30.4 15.6] 14 |..ccccocee 8 880 
DIONE. 6 occas sawn 12.6 55.8 31.6 wm 6} la 9 895 
Chuck rib 14.6 49.5 | 35.9 15 | 20.1 .8 1, 125 
MR scenes 21 38.2} 40.8 12.2 27.9 ‘e 1, 405 
BNR cc nictenciems sy imine 19.5} 483] 32.2 5 | 16.4]. 8 970 
Round steak................. 7.8| 60.9) 313; 18 12.3 1 855 
Side, without kidney fat..... 19.2] 44.3} 365{/ 13.9 BEB sccmsvwaas} 8 1, 180 
RUIN, COPNOD ..-.25- 56505550 5 70.8 | 24.2 16.7 Ge fic yeecnake 2.4 525 
DIANE, COPMOT ..0.. 5s0cesens 12.1 43.7 | 44.2 12.4 PB sap cmcames 2.6 1, 460 
UND PAMONIMNOL 6 wn ncen ssiees'onn 17.9 56.7} 25.4 16.6 Deu vem dace nies | 9 640 
Mutton: | | | 
DMM. adcdceccecucesss aes 16.3 49 34.7 15.1 TBO accuses! .8 1, 075 
i ncahuinsamvie vaiswasanisines 18.1 50. 6 31.3 15 EO ons scerecn on 935 
DL Gi csussenadabeuskhechcols 15.8 41.5 |) 42.7 PG) GA ciwspeicins .6 1, 480 
Side, without kidney fat..... 17.3 44.2 38.5 RG PG ecassuaes .8 1, 260 
Pork: | 
Shoulder roast, fresh ........ 14.6 43 42.4 13.6 RR a Sg 8 1, 435 
Ham, salted, smoked .......- 11.4 36.8 51.8! 14.8 SIG Scenes 2.4 1, 735 
I ested satuies ews sa akese ses 38. 2 44.6 72 |. . 1.1] BiG tevcmeaveee .9 330 
NET cewensetcoscesessccsnscons 32.4 44.7 22. § 16.1 5.9 |.---.-.-0- 9 550 
PERE SD MON vc cccccccceccessare. | 138.79| 6&1 23.2 Be AT accra .9 655 | 
Fish, etc. : | | | | | 
Flounder, whole............- 66.8] 27.2 6 | 5.2 | alsstwaciens a) 110 
Bluetish, dressed . ......-..-. 48.6 43 | 11.1 9.8 | pW Licacteceast on 210 
Codtish, dressed............. | 29.9] 58.5] 11.6] 10.6] PB conaeea ss 8 205 
ES rer } ORT) -8621° 14:75) 9.2 | ey YT Poa ee in 375 
Mackerel, whole............. | 44.8] 40.4] 15 | 10 } MeR ieee 7 365, 
Halibut, dressed...........:- 2071 CEO) B04) 26st 4.4). . 465 
Salmon, whole.............-. | 36.3 40.6 | 24.1) 14.3] 8.8 1 635 
Malt Cutt Mhs Co. 022s. se sacs 42.1} 40.5] 17.6] 16 | .4)|. 1.2 315 
Smoked herring .......-....-. 50.9 19.2; 29.9] 20.2} 8.8 |. .9 745 
Salt mackerel.-........--..-- | 40.4) 28.1] 31.5) 147) 15.1 1.7 | 910 
Canned salmon . 4.9 59.3 35. 8 19.3 15.3 1.2 1, 005 
ER wa ccn caked csasactes 62.1 31 6.9 5.5 on -6) 135 
Oysters .......... Sic'as exigesl OBE OL did 23 13 2 .4| 40 
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1 TABLE A.—Composition of different food materials—Continued. 
| | | Edible portion. 
1 Refuse | ee — Te Sa 
5 (bones, | | Nutrients. 
; | Food materials. a | - — — sentences _—_ 
) shell, | Water. ; Mineral! ¥#;u° 
’ . Pro- . | Carbo- =e On 
etc.). ¢ | 
1 , | Total. | tein. | Fat |hydrates. oo pound. 
~ i | — | sai aici — mene 
e | Animal foods, edible portion. | 
| 
Beef: | Per ct. | Per ct.| Per ct.| Per ct.| Per ct.| Per ct. Peret.| Cal. 
NOG cevkkiusslesscdclslcsdatelinaunnes = Se a 1000) SE eres ees 1 | 1,100 
RUOIIORE 2 5520 ea deetanccreaen eee ' 63.9] 36.1 19.5 VO ecsverca: 1 1, 020 
COG PID csc <i seescnsacusccnleanxcawe 58 | 42 17.6 TEE 5. anand .9 1, 320 
Bese cacexcsausedhsscescose seeders 48.1} 51.9 15.4 SGh ts ei ae se 9 1, 790 
d SittG likes «stage toe ce~ since sole deeved 60 40 TL MB kee es 1 | 1,210 
NGGH 33 0. scsdcccsoxs as nalonscoase 68. 2 SEG) SRS) Itt... 2222s. 1.2 | 805 
t Side, without kidney fat.....)........ 54.8] 45.2 Reh Baek toes cacedee -9}) 1,465 
Rump, corned . ...- 58.1 41.9] 13.3 A | ee 2 1,370 
i. WAT, CONN a nn on ove ve ceca Hocmncece 49.8 50. 2 14.2 Sie 25.5 foes 3 1, 655 
WORE, Ma cb.cd ceciedestdeenstrcuasaws 68.8 | 31.2 20. 2 . ae 1.2 790 
Mutton: | | 
BHOUIAORS occ sccceece Bsswacteawaasoe 58.6; 41.4] 18.1 Te es ccekenes 9| 1,280 
D EG iics vce arcu disse <ssecss-caa|aceeec-o|u Omen aaa WS) Weer Pesce sees 9 1, 140 
DME concrete uwtoase ones tkeaadame 49.3 50.7 15 Oe laduevesse- ! 7 1, 755 
r Side, without kidney fat..--. lideawees CRE | 46.0) ~1G:G) BaF lo... .ceee 9; 1,525 
Pork: | | | | | 
Shoulder roast, fresh.........|........ 50.3 | 49.7 ) ee We) Beerericee 9| 1,680 
Ham, salted, smoked.........).....--- | RG CRS 367) ees | 2.7 1, 960 
t Wats aaligils.cs26escesecs teas eawcdaws 12.1] 87.9 Ol Saws. 2. 4.2} 3,510 
Sausage: | | | 
Dy Hicks: osc seu sss t ia sae seer 405) 08S) IS) eho ..2 2.2] 2,065 
BONG RNBinsc oo as oe -= toe eet a oee 62.4 37. 6 18.8 BAC es os 3 1, 015 
Chicken ........ west eivnes ssid een 72.2} 27.8| 24.4 re We So cceis 1.4] 540 
SPOR 22 osc 0 cuesapsa ce cered essa aes 66.2] 33.8] 23.9] Shits sce, 1.2 | 810 
WM <csonsant a hecsengess cmc stanleseaseee 73.8 26.2| 14.9 IOS ea ee eres 8 | 721 
SE need i ncnauaWeseeuenecdcawandtaeccwoue 87 | 13 3.6 | oy 4.7 7 | 325 
5 RUMOR. 5  cosenar Dds cacawed ccd eaceeee 10.5 89 | + |} & | 5 3 | 3,615 
CIOOMRIRETING . 65552 «5s. ncenwnnfccecs sa: 11 89.5 | 6 85 | 4 3 3, 605 
Cheese: | | | 
Walt @rGaiits. ¢- 2.2.04 sscces pe ssiod 30.2| 69.8] 28.3] 35.5} 18] 4.2] 2,070 
Shin Ml 5 s2 a sess SD eeaena eonaanee 41.3] 58.7] 384 6.8 | 8.9} 46] 1,165 
é Fish: | | | 
; WIOUDIEE wis cneeaseecnscvesetticecssc 84.2 15.8 | 13.8 at | Serer | 1.3 | 285 
i MMOGs ik dicesaxisatrcanesiie assess | 81.7 18.3 16.8 ae beuesasdea 1.2 | 325 
: Ul oes se cacees Hanesas pecans 82. 6 17.4] 15.8 ret te a 1.4 310 
= Sa teat de ase aoe | Wel re) 16) Phos | Eg 745 
Mackerel .......- Bhoasl alae eee | 73.4| 266] 18.2 NM o: caoise: 1.3 640 
WRUNG. hone seataeence=nce|ss sacs | 75.4} 24.61 18.3 see cae 1.1] 560 
PO WRORR a eios oo as deccosnccaslwaseae. | 63.6 36.4 | 21.6 RSS 1.4 | 965 
NaNO ens aids s2cceuane ee [eoaseaee Y Ohne. es 21.4 ep ota 1.6 410 
IN IN 6s sickdedencdsulepacanee D GRA 2 io ey 36.4 15.8 1.5 1, 345 
MaOkArel, GANG 2252.25 cneoacse's5- i Ma caes |} 17.3| 26.4] 2.6} 1,860 
UN sais 6 the au vats dvcwecactiacqe sxc 87.1] 12.9 6 1.2 2 230 
| } | 
| Vegetable foods. 
Wheat Hour ...55..2.552 60 gacbivelsoraaces i 12.5 87.5]; 11 1.1] 74.9 5 1, 645 
Graham flour (wheat) ...........|...----- |} 131] 986.9] 11.7 EF 71.7 1.8 1, 625 
MMMM SoU ae cated eo cles eat ee Sekt 13.1 86.9} 6.7] 8 78.7 7{ 1,625 
Buckwheat flour................. Pees | 14.6 85.4 6.9 1.4 76.1 1 | 1,60 
. CURINOED «cca dace detec sk scinacepnslewacesen | 7.6 92.4 15.1 TY 68. 2 2 | 1,850 
75 CORN WORL doce 555 sn35e veut ox cues | yosaades | 15 85 9.2/ 88] 70. 6 1.4] 1,645 
135 PRG eee aad see cen eae naa 12.4] 87.6 7.4 | .4 79.4 .4/ 1,630 
180 EAM a. ak is ose es ie ena 12. 87.7| 26.7 1.7 | 56.4 2.9| 1,565 
260 MBNA a2 wesc abun vedo setesnoessfeaccesds 12.6] 87.4] 23.1 pat 59.2 3.1| 1,615 
ie TOE, .cncsentivecsscieessrcecclsaxndess 78.9 2L.1 2.1 om 17.9 1 375 
Iso Sweet WOM. 262 016025 2cce es fseoeweics 71.1 28.9 1.5 4 96 1 530 
3d mI shoe ca vie ao ce tes eee ee 89.4 10.6 “2 2 8.2 1 185 
330 Ceri ot caus eon sa ak ctr aha 88.6] 11.4 £1 .4 8.9 1 200 
+44 CI se teen ns ee 87.6] 12.4 1.4 “3 10.1 6 225 
ssa | String beans....--. Sedan ticaae= sfaweuwowe 87.2 12.8 2.2 4 9.4 8 235 
CANOE TORR oan 5 ood enveneessecenc|oansess 78.1 21.9 4.4 6 16 -9 405 
ne MMB goo 5s a9b5 sa 0ocinxewnniceertang 1.3] 187| 28) 1.1 13.2 6 345 
ald WN a ccnacspavektenceveneiledvawn as 96, 4 -8 -4 2.5 .3 80 
205 Cantina nh sce 91.9} 8.1 2b; 8 5.5 1.1 155 
375 Apples ....... RN ping, ace es Naat 83.2| 16.8 Si) - f 15.9 3 315 
365 Sugar, granulated ...............|.--.-.-. 2 WE Goa sucossleredoe as 97.8 2 1, 820 
165 I aie SE Gh Floe Oi lisas cence eon cases 73. 1 2.3] 1,360 
535 White bread (wheat) 32.3| 67.7 8.8 1.7 56.3 -9| 1,280 
a Boston crackers ........--------- jc eiss 8.3] 91.7] 107) 99 68.7 2.4] 1,895 
( | 
910 —— 
005 
135 
40 
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Amounts of nutrients furnished for 25 cents in food materials at ordinary 













































































prices. 
Twenty-five cents will pay for— 
Prices . 
Food materials as purchased. | per Total Nutrients. 
pound. | food ma- | Cacho fst 
terials. Total. | Protein. | Fats. agentes: me 
Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Calories. 
2. 50 | .79 | . 38 | pals | eco ewes 2, 425 
1, 67 - 52 . 25 | SOE Nesdasunene 1, 620 
1. 25 .39 19 Sei ckne seaeles 1, 215 
1 31 15 TO stan ndenane 970 
3.13 - 95 - 56 Me cckeceueks 2, 675 
BNO ees co siecie cose ze. 2.08 . 63 | 1, 780 
Derek ach baw cud sata atecanes | 16 1. 56 | oT 1, 335 
RE OMI oi awinicnicccesassecies. | 4 6. 25 1, 85 | 5, 500 
Wh eh ec eceett | 6 4.17 1, 23 | 3, 670 
BUMPS Gis an daisies ancina cm ewelae 8 3.13 . 93 | 2, 755 
OO NES scion cusecscucicsc 8 | 3.13 . 96 | 2, 925 
MGl savocenwnn maka cacateth 14 | 1.79 -55 1, 675 
Ep ne ga es Se | 20 | 1.25 . 38 | 1,170 
TRON MONOD oo. 2c ccccseaine oo 10 | 2. 50 1,23 4, 340 
ait B oraip Gidm 6:5: 5:0:e kaieiee am 16 1.56 eae 2, 705 
Salt pork. 10 | 2. 50 2. 09 8, 775 
BPs oa oecloch wa haeacy | 14 | 1.79 1.50 | 6, 285 
D0 -2.2--2---eeeeeeeeeeeee| 18 1. 39 1.16 | 4, 880 
6 4.17 45 | 855 
10 2.50 27 510 
6 | 4.17 68 1, 315 
8 | 3.13 51 985 
10 | 2.50 .74 2, 275 
| 15 1. 67 -49 1, 520 
Oysters, 25 cents per quart ....| | 12.5 2 24 520 
Oysters, 35 cents per quart ....| 17.5 1.43 ey 370 
Oysters, 50 cents per quart ....| 25 1 12 260 
Eggs, 15 cents per dozen ....... | 88 2. 84 . 63 1, 860 
Eggs, 25 cents per dozen ....... | 14.7 1.70 . 38 1,115 
Eggs, 35 cents per dozen .....-.. 20. 6 1. 21 oat 790 
Milk, 3 cents per quart ........ , 6 16, 67 2.05 5, 420 
Milk, 6 cents per quart......... i. <8 8. 33 1. 02 2, 705 
Milk: 8 cents per quart......... | 4 6.25 qT 2) 030 
Cheese, whole milk ............ | 12 2. 08 1.3 4, 305 
Do 15 1, 67 1.09 3, 455 
Do 18 1.39 91 2, 875 
Cheese, skiin milk 6 4.17 2, 25 4, 860 
Do 8 3.13 | 1, 6% 3, 645 
Do 10 | 2.50 | 1.35 2, 910 
RN tread cctbenawih anne mks 15 | 1. 67 1.45 6, 035 
tn CN eile ane aioe waeinn ee 25 1 > 0M eB Deaenseccas 3, 615 
Do 35 Ef <5) <b  <O0W.5.22.. 2, 565 
Mood es satu ewsune thanking 5 5 4, 88 4.89 9, 100 
Dnt aiah wo cincacine ns cme vias 7 3. 57 | 3. 3. 50 6, 495 
Whe as four Me hccmaen pais aaeaue 2 12.50 10. 9. 36 20, 565 
|S eae 2.5 10 8. 7.49 16, 450 
Mca gays nt euscneake 3 8.33] 7. 6.24] 13,705 
RO DONE S655 clas: oc cuine dciseec'e 3 8. 33 | 5.§ 4. 69 10, 660 
DN arpa inhi acccoeb iawn dds 5 7 2. 82 6, 400 
ee ai ece nisin woes ondace 8 3.13 2. 1.76 4, 005 
OS ee 2 12. 50 10. 8. 83 20, 565 
Shc tahikedacoxuaanet 3 8. 33 6.§ 5. 88 13, 705 
MNEs Row cis) Seti eiua'p sein ace 3 8.23 tee 5. 70 15, 370 
BEC cc duidsamievincdnncicenes 5 5 4. 3. 42 9, 225 
EL tcdulithd ine amns<stenenne 6 4.17 3. 3.31 6, 795 
ee nnidiinnes senna teweasea « 8 3.13 2. 7 2.49 5, 100 
CE Sonat cciccoamcccsns ceux 5 5 4.% 2. 96 8, 075 
Potatoes, 45 cents per bushel . 0. 75 33. 33 | 5. 5. 07 10, 665 
Potatoes, 60 cents per bushel ..| 1 25 | 4. 3. 80 8, 000 
Potatoes, 90 cents per bushel ..} 1.5 16. 67 | 2. 2.53 5, 335 
DIETARY STANDARDS. 
Nutrients. 
- = sso - Fuel 
Total. | Protein. Fats. ws ee: value 
| Pounds. | Pounds. Pounds. | Pounds. | | Calories. 
Bem WAU LIGNE GAICIND. «5 os ccnnc dos scenasencnsses 1.32 +22 22 . 88 2, 980 
Man with moderate muscular work..--.........-- 1.55 . 28 "98 . 99 3, 520 
Man at active muscular work...............--.... 1.76 . 33 33 1.10 4, 060 
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TABLE C.—Prices used in estimating cost of daily dietarics. 









Price | 














Price || Price 
Articles. | per | Articles. per | Articles. per 
pound. : pound. 
Beef: Oents.| Pork—Continued. c | Cents 
WORE ci scccsccsesecees 7 Lo err ne HY COGN a cncecdeswccecesas 16 
CE oo seccasaccnces | 10 Salt pork......<...- | 12 || Potatoes, white ......... | 14 
Seer 322.265.2205 | 12 SAUGESO. . 000% asn0<-- | 12 || Sweet potatoes. ......... | 2 
SMI owe aes nas <t ee |} 20); Fish: | HRN aeccaccnascerwxs 2 
| error 16 Mackerel ........-.- 12) | ROGRE on cs ocecnnccnn cans 5 
MEN Gindicuiwnkcncdlexs 1 Whole cod........-.. | Si PRs ccsvtaveececcoess | 5 
PWOE co cncenscsccsons 10 Dry salt cod......... | 9% || Cormmeal..........2--. | 2h 
Dried W60f...<<cccs-- 25 Salt mackerel...... } EZ ty CR nou es ences | 5 
Mutton: Canned salmon..-.... | 15 || Wheat flour............ 24 
Shoulder. -...-:-.-...- 12 Lobater........<..-.-. 12 || Graham flour .......... | 3 
| eee ey re 18 || Eggs, 24cents per dozen. 14 || Wheat bread............ f 4 
Wate 02s est oncaowe 20 Milk, 7 cents per quart..| TEE INGA ac esdcn cas s2es ee 7 
Pork: Riviter’ .. ccvcasdteceanuss | 30 |! Canned corn .-......---.. i ie 
BAR 8s casccecavaxcen 16 | | | 
| | 


TABLE D. —Daily dietaries—Food materials furnishing approximately the 0.28 pound of 


protein and 3 


ate muscular work.—Cost estimated “ee prices given in Table ¢ 
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Nutrie nts. 


,000 calories of energy of the standard For daily ore a man at moder- 


















































_— 
Food materials. Amount.| Cost. | Cart | = 
Total. | Protein.| Fats. } aEbos | vale 
1ydrates.| 
pe etait al ee 
; | Ounces. | Cents. Pounds. | Pounds. Pounds. | Pownds. | Calories. 
Beef, round steak ........-.---- | 13 | 11.40 . 26 -14 eke Panogne oa 695 
Ro yeeeancnsaussaeecess ease | 3 5. 65 Ui ieancnecune eM luscecanea 680 
pS Se ne rae rr ry gt 6 1. 25 «17 SW fos nouns =15 320 
MEE dinmwatdsstccencccedadcnedens 22 5. 50 . 89 -12 | . 02 .75 1, 760 
4 44 | 23.80 | 1. 48 | - 28 | . 30 - 90 | 3, 455 
¥. pmesoeeeres Regence ——> >= <a > —=<——==S SS 
ES os cs ccccckccccdsneeell 4 3 | Jan «a 21 | 880 
ME ipccudvavadssaceewaretcey 2 3.75 stk} 11 450 
TON s oniwccccscceceucoeaweuns i 16) 5 . 84 02 1, 615 
EE eS ticenictasd cox ccucewesiecens's 8; 2 33 | OL 640 
30 | 13.75 1.49 27 35 -87| 3,585 
III. eee es ee —_ I 
ORES. 9320 ooo ode en ates 9| 5.65 | 17 .12 . 03 . 02 375 
DD pccncevscvaterevaasdecud 3 5. 65 6S Iestgesecs 6 EE Widcmaemtmate 730 
) A Saar er e 8 1.75 . 06 . 02 - 02 | - 02 165 
CI Rios er texiancdcecesacns 12 1. 85 | . 63 07 | 03 | .53 1, 230 
DE dh eutaridcccdevecisesssn ss 12 3 | 50 - 07 01 | - 42 | 965 
IV 44 17. 90 | 1.52 28 25 | -99 | 8,515 
Beef, sirloin steak ...........-. "ya |(Lise | 25 
5 ee ere 3 5. 65 
DR ee eee 28; 6.15 
WEE 5 nceddcnnxdwdsesanense 12 | .95 
MUD wa cvadsegncct—sendhense sss 12} 1.85 
67 | 29.60 
We ———— = 
NN io cranks sedcescuseiecsstes 12| 12 | 
URE REG eae ees ocwcneesace es 3} «35 
Butter Fesdwstachawespanvcacaseal I} Lees 
WREMRIOR . oc cdewcessccsstebes ses 8 | . 65 | 
DR ccnvdsedsessdcecunsvxinave 5| 1.55 
MifMitcsosencescesen es seseees 12] 1.85 | 
~ 384| 18. 30 1. 
¥E. ee 
Daal Wile x5 soc. ess exicewewese 1 40 
BEE iixwscnwsnaveci ase teness . 90 
ME RANE: 5c. 050-5. ce sdaes 3.5 


OIE soca ca cna ssa cresiswexewes 
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TaBLE D.—Daily dietaries—Food materials furnishing approximately the 0.28 pound of 
protein and 3,500 calories of energy, etc.—Continued. 
Nutrients. : 
A Fuel 
Food materials. Amount.| Cost. 
Total. | Protein. Fats. cde value. | 
VII. Ounces. |Cents. |Pounds. |Pounds. |Pounds. |Pounds. |Calories. 
meet ehonlder ..< <2. 5.0<.056. 8 6 1 .09 Wit lascteasees 450 
Salmon, canned 4 3.75 -10 05 PUD \oswsceeens 245 
Butter ....--. bon ase cd stpieanaiews 24) «4.70 Seccseknes oO [ocescdcuns 565 
Milk, 14 pints 24 | 5.25 .18 .05 . 06 .07 485 
ck vacusic ck esnescawaveas « 8 - 65 .09 Ga ikaecescass . 08 160 
Oatmeal 2 | . 65 oan . 02 01 . 08 230 
Flour .... 10} 1.55 -55 07 01 47 1, 030 
MDE obassicnsas ovrncsesevesewes 3 95 JEM foccccansnalencwscnn es 19 345 
614 23.50 1.51 . 29 33 .89 3, 510 
VIII = = —— | == = == = 
BRE MEIC « . o coccsseuswsceess: 10; 6.25 800 
MEE oo ncshaveeucsenacceswiseaes 6| 6 650 
EONS a iicio'sic.a'dcjie'sewicntecees-s 3 4 155 
Co 2 3.75 450 
Milk, 1 pint 16 3.50 $25 
OSS ee eee 12 95 240 
EE ccs saccessse 8 1, 25 825 
NONUOE ono niec's dvacncsseecevccoses 1 30 115 
58 | 26 1.32 28 | 44 60 3, 540 
IX. =< =— — === =—— = = 
Beef, sirloin steak.............- 8/ id oan . 08 MOP eecaxdeuss 485 
Mutton chops................-. 5 6. 25 14 04 10 465 
CS ae CL iscu sks dcnensene 2 3.75 Pia vcaees ee ell 450 
Pepiis piite.......-..2<.-----. 24) 5.25 18 05 . 06 07 485 
MN Cina ocins'5'ios cael. oo oxee 8 65 09 MEE secana chien .08 160 
BUNINON EG fon, coco einuwencas 5 
Lobster 8 65 
I pe she oc eaters 3 680 
SC | 16 325 
Potatoes : | 8 | 160 
Oatmeal 2] 230 
Bread ..... 12 960 
Mets casi nese: Sean cura caries 4 460 
65 ; ‘ 3, 540 
xI. = = — 
CMR cau noricncctee cesses 3 4, ; 0 : 140 
eee 10 1. : . 3 580 
BOER cc ccccccccccccescccscscces 1g} 2 | . 02 -01 J iscennacises 70 
Butter... .. 3 5. 65 | SEO ecacwic'es ed | swssweeese 680 
Milk, 3 pint 12} 2.65 09 . 02 03 | 04 | 245 
Potatoes 8 . 65 | . 09 SEE easna owe | - 08 160 | 
Oatmeal 3 95 | ig . 03 01 | 13 | 345 
aa 10 2. 50 42 . 06 01 35 800 
SE Se bush noses ps esenssasecs | 4 1.25 BO | oeccewcdactensadan sans | 25 | 460 
| 544] 31.60 1.45 87 33 | 85 3, 480 
XII. l= en = _ | ——— = = = 
Beef, round steak .............. | 8 7 16 . 09 HOG Videxoseees 425 | 
BIN os aivccccccecisviccwasess | 2 .90 . 03 WES => sccaaeulsaecee sans 40 | 
14 2. 00 -02 - 01 WER lacceeewses 70 
Eo 3| 5.65 | MG teaveescees ao cocce 680 
ea enee 20) 4.40 15 . 04 05 - 06 | 405 
Potatoes 5 . 09 01 . 08 | 160 
Oatmeal . ‘ | k 
Wa0Gr.. 2... 5 
EMME alas bis iclncscwas ashes «<<. 
Rese eke acnceiwenaneses| 3 = 
Cod, whole 7 , 
Eo fads siniewise wren teers 3. i 
Milk, 1 pint... 3. < F - 
i tihbnthaduininhhnwasecace i : ¢ 
EES a ree i ‘ ‘ ‘ 
Sweet potatoes 16 2 24 SOL veeess cass 23 420 y 
RSA aces ogacco ws eceiese . 8 2 33 . 04 -O1 28 640 4 
BUQEP ..ccccccvcccccctcccccesces 3 95 VEN ccusadenalinsdseden s | 19 | 345 
70| 24.65 1.58 .27 28 | 1.03 | __ 3,540 
Sno oS aS eS ae == Se 
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of TABLE D.—Daily dietaries—Food materials furnishing approximately the 0.28 pound of 
protein and 3,500 calories of energy, etc.—Continued. 

































































Nutrients. 
Food materials Amount | Cost. | eo Fuel 
| Total. | Protein.| Fats. Carbo- value. 
— | | | hydrates. 
XIV | ; 
. Ounces. | Cents. | Pounds.| Pounds.'| Pounds. Pounds. | Calories. 
Book, TUMP <.- 020 c--sse02es005-: 6 6 | ~M? 05 whe |acenencnas 590 
WaGhordb:..<-<s.<2< acest iciaees 2} 9 .10 .07 | S(ieccssceeees 280 
URNOE cca waswaepawaweaicetewecae 2) S&B SUR Peowsaes ene | 450 
30 ED cea re vie cas ee weaceewss Pict 04 . 02 ) 130 
30 fa SS ee voce | 16; 3.50 -13 - OF 04 | 05 | 325 
45 ND st di wane abs cisscnkeusss 8 . 65 .09 (ME t. cxccanwtas | . 08 160 
a SN ask tkswasadcacenaauce 1 . 30 . 05 OO hisswecases | 04 115 
10 WigGh (WEEE)... <0 cc ccscccee | 8] 1.25 44 . 05 | 01 | . 38 825 
= Flour (Graham) ...............- 4 | 15 21 UE lesccedwess | 18 405 
00 RN y ccsecaa ta pwdesss dasa ecass 2 . 65 | Bt > eee ee ixGicesewwec -12 | 230 
50) ————— |—. -_—————— | | | 
35 60 | 26.85 1. 46 | . 28 | -33| , .85 3, 510 
50 XV. es = -|— so 
25 pO reer ee | 
10 EM satan oad a cethe tacaa seca 
25 OBO COE esac vcs decnvccvessnssess 
15 IN Aca scence acaadann Coane 
= DEM, 2 PINE «20 oo cc acexeaadcces 
40) Potatoes (white) ..............-- 
= Sweet potatoes ........----.---- 
85 CN IE ons o at covwcccesenss 
5 PINE sac ruin coca epcecenwscssacas 
) Sugar .....-- cece ceeeeee eens 
5 | 
s() 56 | . 
5 XVI ere — 
5 pel, GREE < cncacencscszssascess 8 5 .18 
0 Mackerel, salt. ..........s000-: 4 3 . 08 “ 
~ WW CMON 5 conned ccwnneuseeinosee 3 4 05 | 
5 RURUAE Sew oa ctee cc cesncct eens: 23 4.70 ees Ace RR 565 
= CROOMA ce onnrcscennc aceon sweden rt 7 | 130 
10 WEES PERG sn sec ccvcasn=ss ce. 16] 3. li | 
D DE 5 acc Sieenaceacanes aaa 8) | 
0 Moe hw erate dunhnateacaneases 2 | | 
5 MR i dncedudshwn cadwacwaneanad 9 
0 DOGEP «cscs cccteccessaccesesese | 13) 
0 
0 | 55 
0 XVII. = 
~ MOR Vitudiutuenxtessvedeausunes 8 
0 CGE GEM oc csigtanaxcacneseses 4 ! 
= TENOG CRN is <ccaccseccieceecccns 44} 6 2 ‘ 
0 Butter ........ ea tate 13} 2.80 | 50 ere iaees | OM Ee cases 340 
0 Cheese .. ae . 04 - 02 | 6B facancesans 130 
0 5 a re eee eee: 16 3. 50 13 - 04 - 04 | - 05 325 
0 Potatoes (white) .........650..: 6 | . 50 07 | 60 rendenceen | . 06 120 
5 Sweet potatoes.............-.-- S$} 1 al sObiscassaeens | -ll 210 
0 COM NOR on 2 Sao c secs nk eecess 8} 2.50 42 | 05 | . 02 3 825 
D WME ooo ns a ose ee acsepanweene: 4}; 1 - 16 {Oiisecsasesen | .14 320 
) RGAE Boe scen visecemessessawe 2] .65 SUS et cwcae sec ewekeus as .12 230 
) ees _ 
" 63 | 28.70 | 1.47 . 28 | . 36 . 83 3, 620 
) XVII. — = = SS SS SSS S| SSS | SSS == 
; Pork chops, loi... .<...-.....-. | 8) 8 -20 07 | 13 |.---.----- | 665 
5 Rigen fo neste Si, 25 115 10 | 03 | 02 230 
) ONG OR So conta can meee cncsssiee | 14} 2 02 | 01 ON fucsacenuga 70 
) PRGGOP roa oca ade ens Aone | 3| 5.65 SiOiiiesase daa oM@ sa sccone 675 
) i BON inca ss cece cintesnes | 8 1.75 06 | 02 02 | 02 | 165 
RGNNMOR casks. 2524 cddarwceescns | 12 95 12 | .O1 | ha 'a'acesbibacs 11 240 
) (oS SS rrr Crees | 4 -50 OS lecesaccecabewceen once 02 | 35 
) CONN, CRMRGE oo ccnincciccccdessl 4 4 -07 GES ieccasenss . 06 | 130 
) Ontmeal <<... 0065 csc e cc sevence 1! 30 - 06 | 01 01 . 04 115 
) MRM ixeis a cxed eden nak fad cnwues 1 | -45 eles ccneadapbewoues . 05 100 
. Flour (wheat)... s.decceccscose 4 | . 65 . 22 | Rss aves -19 | 410 
) Flour (Graham)..............-. | 2 | - 40 on iM incies oat .09 + 205 
; BOGE o cnceapecsasicescsacnacvoxs 3 95 SMO ano stewie Becl an aa ae 19 | 345 
) — ——- —— | — — 
) 594, 30. 60 | 1.43 | . 28 . 36 | - 79 | 3, 485 
) | \ i 
Py ee 
] 
) 
) 
+f 
, 
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_ FARMERS’ BULLETINS. 


These bulletins are sent free of charge to any address upon application to the 
Secretary of Agriculture, Washington, D. C. Only the following are available: 


No. 15. Some Destructive Potato Diseases: What They Are and How to Prevent Them. Pp. 8. 
No. 16. Leguminous Plants for Green Manuring and for Feeding. Pp. 24. 
No. 18. Forage Plants for the South. Pp. 30. 
No. 19. Important Insecticides: Directions for Their Preparation and Use. Pp. 20. 
No. 21. Barnyard Manure. Pp. 32. 
. 22. Feeding Farm Animals. Pp. 32. 
. 23. Foods: Nutritive Value and Cost. Pp. 32. 
. 24. Hog Cholera and Swine Plague. Pp. 16. 
To, 25. Peanuts: Culture and Uses. Pp. 24. 
. 26. Sweet Potatoes: Culture and Uses. Pp. 30. 
. 27. Flax for Seed and Fiber. Pp. 16. 
. 28. Weeds and How to Kill Them. Pp. 30. 
. 29. Souring of Milk, and Other Changes in Milk Products. Pp. 23. 
. 30. Grape Diseases on the Pacific Coast. Pp. 16. 
. 31. Alfalfa, or Lucern. Pp. 23. 
Yo. 32. Silos and Silage. Pp. 31. 
. 33. Peach Growing for Market. Pp. 24. 
. 34. Meats: Composition and Cooking. Pp. 29. 
0. 35. Potato Culture. Pp. 23. 
36. Cotton Seed and Its Products. Pp. 16. 
. 37. Katir Corn: Characteristics, Culture, and Uses. Pp. 12. 
. 38. Spraying for Fruit Diseases. Pp. 12. 
Onion Culture, Pp. 31. 
Farm Drainage. Pp. 24. 
. Fowls Care and Feeding. Pp. 24. 
. Facts About Milk. Pp. 29. 
. Sewage Disposal on the Farm. Pp. 22. 
. Commercial Fertilizers. Pp. 24. 
. Some Insects Injurious to Stored Grain. Pp. 32. 
3. Irfigation in Humid Climates. Pp. 27. 
. Insects Affecting the Cotton Plant. Pp. 32. 
3. The Manuring of Cotton. Pp. 16. 
9. Sheep Feeding. Pp. 24. 
50. Sorghum as a Forage Crop. Tp. 24. 
. Standard Varieties of Chickens. Pp. 48. 
52. The Sugar Beet. Pp. 48. 
. How to Grow Mushrooms. Pp. 20 
54. Some Common Birds in Their Relation to Agriculture. Pp. 40. 
. The Dairy Herd: Its Formation and Management. Pp. 24. 
. Experiment Station Work—I. Pp. 30. 
. Butter Making on the Farm. Pp. 15. 
. The Soy Bean as a Forage Crop. Pp. 24. 
59. Bee Keeping. Pp. 32. 
50. Methods of Curing Tobacco. Pp. 16. 
. Asparagus Culture. Pp. 40. 
32. Marketing Farm Produce. Pp. 2 
53. Care of Milk on the Farm. Pp. 
. Ducks and Geese. Pp. 48. 
. Experiment Station Work—IT. 
Meadows and Pastures. Pp 24. 
. Forestry tor Farmers. Pp. 48. 
. The Black Rot of the Cabbage. 
. Experiment Station Work-—IIT. Vp. 32. 
. The Principal Insect Enemies of the Grape. Pp. 24. 
. Some Essentials of Beef Production. Pp. 24. 
2. Cattle Ranges of the Southwest. Pp. 32. 
3. Experiment Station Work—IV. Pp. 32. 
. Milk as Food. Pp. 39. 
5. The Grain Smuts. Pp. 20. 
3. Tomato Growing. Pp. 30. 
. The Liming of Soils. Pp. 19. 
. Experiment Station Work—V. Pp. 32. 
. Experiment Station Work—VI. Pp. 28. 
. The Peach Twig-borer—an Important Enemy of Stone Fruits. Pp. 
. Corn Culture in the South. (In press.) 
2. The Culture of Tobacco. Pp. 23. 
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